C URRENT CONCEPTS (15) of the mechanism of urinary concentration hold that active transport of sodium by the cells of the loop of Henle provide the driving force for this structure to operate as a countercurrent osmotic mu1 tiplier . Since the metabolism of these cells must provide the energy for this transport, the metabolic pathways utilized by the renal medulla are of special interest to an understanding of the urinary concentration mechanism.
Several lines of evidence suggest that the chemical energy utilized by renal medulla may be derived from anaerobic glycolysis rather than from oxidative metabolism. For example, in vitro studies (3, 4, 6) have revealed that renal medullary slices have high rates of glycolysis but low rates of oxygen consumption when compared to renal cortical slices. In part, these observations may be correlated with the general paucity of mitochondria in the cells of the various structures of the renal medulla, particularly those lining the loops of Henle (I I). Blood obtained from the tips of the vasa recta has been shown to have a higher concentration of lactate and a lower concentration of glucose than either arterial or renal venous blood, observations which suggest that in vivo the renal medulla may be using glycolytic pathways to a greater extent than the cortex of the kidney (12) Finally, it has been suggested that the delivery of oxygen to the deeper reaches of the renal medulla may be diminished due to a combination of a low rate of blood flow (8) and a countercurrent exchange of oxygen across the tops of the vasa recta (9, IO).
The above evidence, although indirect, suggests that glycolysis may be an important energy-yielding pathway of the inner medulla of the kidney. If this is the case, the end product of glycolysis, lactic acid, might be expected to accumulate in the inner medulla. Indeed, Capraro and associates (2), in a brief note, found that lactate concentration of the inner medulla of the hamster kidney was higher than in the cortex. Furthermore, they showed that lactate concentration in the medulla rose with mannitol diuresis. The present experiments were undertaken to examine this question in some detail by measurement of the lactate and sodium concentration of inner medullary tissue of rats in antidiuresis and in various diuretic states. into crushed ice until chilled and rapidly dissected on an ice-cold surface using cold, dry instruments. An eccentrically placed longitudinal section through the kidney exposed the clearly demarcated, white zone of the inner medulla and papilla. This entire region (hereafter referred to as inner medulla) and a separate portion of the cortex (Fig. I) were excised for analysis. To provide sufficient tissue for analysis, both inner medullae from a single rat were pooled. The tissue samples were weighed on a Roller-Smith balance and placed in the bottom. of a chilled homogenizing tube calibrated at the ~-ml level. Cold, demineralized water was added to the ~-ml mark and the tissue rapidly homogenized (15-30 set) with a chilled, dry, motorized (Tri-R Industries, Long Island City, N.Y.) Teflon pestle. The homogenate was immediately precipitated with 0.5 ml cold 30 % trichloroacetic acid (TCA), allowed to stand for 30 min in an ice bath, and then centrifuged at 2,500 rpm for 20 min at room temperature.
The protein-free extract was analyzed in duplicate for lactate. The time elapsed from the stunning of the rat to the precipitation of the kidney homogenate averaged about 7 min. Since the combined inner medullae from a single rat provided sufficient tissue for lactate assay only, additional groups of rats treated as already described were required for the analysis of medullary sodium. The kidneys of these rats were frozen in acetonedry ice, the frozen inner medullae dissected out, placed in a tared tube, allowed to thaw, and weighed. The tissue was then dried overnight at 95-100 C to constant weight, digested with 0.05 ml concentrated nitric acid at 60 C for 20 min, and made up to a suitable volume with lithium diluent.
The second series of experiments incorporated certain modifications in the experimental design-viz., solute loads were delivered intravenously and some changes were incorporated in the handling of tissues for lactate analysis.
In these experiments the rats were lightly anesthetized with pentobarbital (35 mg/kg body wt), and a polyethylene catheter inserted into the jugular vein. The animals were well oxygenated during the experiment as judged by the color of the mucous membranes and by the bright red color of the arterial blood taken at completion of the experiment. Any animal showing irregular or depressed respiration or cyanosis was excluded. Body temperature was maintained at 37 C by means of an incandescent lamp. Infusions of mannitol, urea in 2.5 70 glucose, or sodium chloride of equivalent osmolarities (384 milliosmols/liter) were delivered through the catheter at a rate of o. I 4 ml/min using a Bowman constant-infusion pump. Timed urine collections were carried out by inserting an indwelling plastic catheter through the dome of-the bladder with the urethra ligated. The animals were not killed until a steady state with respect to urine flow and osmolality had been achieved.
The steady state was assumed to be present when successive timed urine samples showed less than I o Yo variation in flow and osmolality (7). The time necessary to achieve a steady state varied from about I vz hr with mannitol infusions to about 3 hr with urea infusions. At the end of the infusion period the animals were bled through the abdominal aorta, the kidneys rapidly removed, frozen in acetone-dry ice, and dissected in the frozen state using chilled, dry instruments. The frozen excised tissues were then treated as described above.
Tissue dry weight was calculated from the measured wet weight and data obtained from parallel experiments in which the relationship between wet weight and dry weight was established (see Tables   I   and 2 The results of these experiments are shown in Table 2 . Antidiuretic rats, anesthetized and treated in a manner identical to the infused rats except that no infusions were given, served as controls. These rats had slightly lower values for cortical and medullary lactate than the control group in the first series of experiments (Table   I) , suggesting that there was less preterminal or postmortem glycolysis associated with the second experimental design. The serum lactate values were much lower in this series of experiments than in those shown in Table I , supporting the view that the latter were artifactually elevated due to the method of blood sampling. However, the general pattern of the results in the experimental groups of the second series is quite similar to that of the first series. Control medullary lactate concentration exceeded cortical lactate concentration by about twofold. Mannito1 diuresis induced by intravenous loading likewise produced the same type of result as obtained with intraperitoneal loading, with medullary lactate rising to a very significant degree while cortical lactate remained unchanged over control. Urea diuresis was associated with changes which were almost identical to those seen in the mannitol-loaded rats. Data on the effects of solute diuresis induced by intravenous loading with sodium chloride are also shown in Table 2 . In this case mean medullary lactate was even higher than with urea or mannitol loading, although the differences between the animals loaded with sodium chloride and either of the other groups was not significant. Cortical lactate was also slightly higher and serum lactate lower than respective control values, but these differences were not statistically significant. 
